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Abstract 
Several supplement intakes exert a marked effect on sperm quality, and this is useful in Artificial Insemination practice 
which is widely used in goat farming. The aim of this study was to determine the effect of in vitro supplementations in 
different concentrations (selenium, L-Arginine and Vitamin E) on sperm qualities; motility and progressive score of 
Jermasia goats. Results shown from observation at time interval; 2, 2.5, 3, 4 and 6 hours that the percentage of motility 
and progressive score of spermatozoa treated with 0.01 mM L-Arginine and 1 mg/ml vitamin E were significantly higher 
between 2 and 3 hours 0.01 mM L-Arginine and 1 mg/ml vitamin E compared to Control and other supplementation 
groups (p<0.05).  Meanwhile, after 2 hours, the motility and progressive score of 0.6 ppm selenium were declined 
drastically compared to other groups (p < 0.05). The combination of L-Arginine and vitamin E supplements leads to 
increase productions of Nitric Oxide, hence stimulates the metabolism of glucose and triggering the ATP production in the 
sperm. In conclusion, both L-Arginine and vitamin E supplements are significantly stimulated and the motility of fresh 
semen of goats in a concentration-dependent manner is improved.  
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1. Introduction 
Poor sperm quality would affect the success rate of artificial insemination practise, hence reducing e goat 
productivity. Intensive farming for goat would assist in increasing the goat productivity, which is anticipated 
to increase demand in livestock industry.  A well-organized reproductive system is needed to produce fertile 
animals; hence increasing the livestock production rate. Therefore, the fertility of both male and female goats 
is important to improve their reproductive performance. In addition, the importance of male fertility is related 
with reproductive success in female reproduction.  
In male, nutrition has a direct impact on the potency of sperm performance such as motility and 
progressive score. Literature in ruminant stated that component of trace elements such as selenium as 
supplementations are required in small amounts and it beneficially improves their reproductive success. In 
addition, deficiency of selenium reduces sperm quality in rats, mice, chickens, pigs, sheep, cattle, buffalo, 
boars and goats as reported in [1]. Beside Selenium, L-Arginine is also found to affect the reproductive 
process. [2] have determined that L-arginine has a protective effect on spermatozoa against the sperm plasma 
membrane lipid peroxidation and enhances the cell metabolism. Moreover, low concentrations of L-Arginine 
increase the sperm motility whereas high L-Arginine concentration decreases sperm motility [3] and [4]. In 
addition, nitric oxide synthesized from L-Arginine also helps to induce acrosome reaction, sperm chemotaxis, 
and sperm-egg interactions [4] and [5]. It also has been suggested that conjunction works of both supplement 
and vitamin E would improve semen quality especially on sperm motility by preventing free radical damage 
on sperm body, thus, increasing the rate of pregnancy to produce good quality of  viable offspring. 
Therefore, the aim of this study was to determine the effectiveness of in vitro supplements; selenium, L-
Arginine and vitamin E within different concentration and combination on sperm parameters (motility and 
progressive score) on male Jermasia goats. 
2. Materials and Methods 
2.1. Animal Management 
This study was conducted at Mini Farm, Institute of Science Biology, University of Malaya, Malaysia 
(3°7’25’’N&101°39’11’’E) from January to May 2013. Six sexually mature and healthy bucks of Jermasia 
male goats age ranges from 6 to 8 years and weighing 44.8 ± 0.57 kg were subjected to routine semen 
collection using artificial vagina. The extended pooled samples were divided into 4 groups (Table 1). Two 
replicates are prepared for each group. 
Table 1. Details of pooled semen’s groups (percentage of motility and progressive score of spermatozoa) using sodium selenate for 
selenium and α-tocopherol for vitamin E. 
Group of semen analysis Supplement  
Control; C No supplementation 
Group 1; G1 0.3 ppm selenium 
Group 2; G2 0.6 ppm selenium  
Group 3; G3 0.6 ppm selenium and 1.0 mg/mL Vitamin E 
Group 4; G4 0.01mM L-Arginine 
Group 5; G5 0.1 mM L-Arginine 
Group 6; G6 0.01 mM L-Arginine and 1 mg/ml vitamin E 
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2.2. Semen Analysis 
2.2.1. Semen collection 
The process of semen collection was performed using artificial vagina (AV). The ejaculated semen was 
incubated in a water bath with temperature maintained at 37°C to preserve the quality of the semen and sperm. 
Pooled fresh semen was used and semen with normal pH, color, volume and motility >80% was selected for 
the experiment.  
2.2.2. Motility (percentage of motile spermatozoa) and progressive score analyses 
Sperm motility (% of motile) and progressive analysis was assessed by subjective measurement after the 
semen is diluted with tri-citric egg yolk extender; with a ratio of 1:9 (semen : dilution). Observations for the 
semen analysis (% of motility and progressive score were carried out for 5 times at different intervals; 2, 2.5, 
3, 4 and 6 hours. Sperm progressive score was subjectively estimated by observing the sperm motility and the 
movement is scored on 0-5 scale while viewing under the Microscope Olympus CX41.Two slides were used 
for each sample and 3 fields were observed for every slide. The score of 0-5 was based on the following 
criteria: 0 = no motility, 1 = non-progressive motility, 2 = slow progressive motility, 3 = side-to-side 
movement accompanied by slow progressive motility, 4 = faster progressive motility and 5 = very fast 
progressive motility [6]. 
2.3. Statistical Analyses 
All the data were anaylsed using OneWay analysis (ANOVA) SPSS version 20.0; statistical software. The 
evaluation and assessments of the quality of spermatozoa was analysed by Duncan’s test by comparison 
between groups and time interval; 2, 2.5, 3, 4 and 6 hours. Data are presented by means ± SE; differences 
were regarded as significant at p < 0.05. 
3. Results 
3.1. Percentage of Motility 
The motility of spermatozoa a is significantly higher between 2 and 3 hours in Group 6 (0.01 mM L-
Arginine and 1 mg/ml vitamin E) compared to Control and other groups (Table 2: p<0.05). Meanwhile, within 
selenium groups (Groups 1 to 3), semen treated with 0.3 ppm selenium (Group 1) showed a higher percentage 
of motility compared to others groups. However, the percentage motility of L-Arginine groups are generally 
higher than 0.3 ppm selenium (Group 1) at time interval of 6 hours. It is clearly shown that the percentage of 
motility is immediately decreased in Group 2 (0.6 ppm selenium) after 2 hours and onwards compared to 
other groups (p < 0.05). Hence, the supplement is found to be toxic to Jermasia sperm. 
3.2. Progressive Score 
In Table 3, progressive score in semen treated with 0.01 mM L-Arginine and 1 mg/ml vitamin E (Group 6) 
is higher than other groups throughout a time interval of 2 to 6 hours. In addition, progressive score of L-
Arginine groups (Groups 4 to 6) are numerically higher than selenium groups and Control group (Table 3). In 
addition, it is clearly shown that the percentage of motility immediately decreased in Group 2 (0.6 ppm 
selenium) after 2 hours onwards compared to other groups (p < 0.05).  
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Table 2. The analysis of motility percentage between groups (Control=non-supplemented group; G1=0.3 ppm selenium; G2 =0.6 ppm 
selenium; G3=0.6 ppm selenium and 1.0 mg/mL Vitamin E; G4=0.01 mM of L-Arginine; G5=0.1 mM L-Arginine and G6=0.01 mM L-
Arginine and 1 mg/ml vitamin E) in pooled semen (n=6; mean ± SE). 
Time; hour Control G1 G2 G3 G4 G5 G6 
2 81.50 ± 0.29b 84.50 ± 0.50c 74.75 ± 1.70a 83.00 ± 0.41bc 83.75 ± 0.25bc 82.00 ± 0.82bc 84.25 ±0.85c 
2.5 81.38 ± 0.24 b 84.25 ± 0.48d 21.50 ± 1.55a 81.25 ± 0.75 b 83.75 ± 0.25cd 82.00 ± 0.00bc 84.50 ± 0.29 d 
3 79.63 ± 0.24bc 83.00 ± 0.41de 8.00 ± 0.82 a 78.50 ± 0.96 b 83.25 ± 0.48e 81.25 ± 0.48  cd 84.00 ± 0.58e 
4 79.75 ± 0.25 cd 78.75  ± 1.49cd 4.75  ± 0.85a 73.25 ± 2.69 b 82.50 ± 0.65 d 78.00 ± 1.22c 82.50 ± 0.96 d 
6 76.13 ± 0.43 d 53.25 ±2.14 c 1.55 ± 0.25 a 10.50 ± 1.85 b 79.00 ± 0.58 d 77.00 ± 0.58 d 79.50 ± 0.96 d 
a, b, c, d, e Significantly different within times (p <0.05) 
Table 3. The analysis of progressive score between groups (Control=non-supplemented group;  G1=0.3 ppm selenium; G2 =0.6 ppm 
selenium; G3=0.6 ppm selenium and 1.0 mg/mL Vitamin E; G4=0.01 mM of L-Arginine; G5=0.1 mM L-Arginine  and G6=0.01 mM L-
Arginine and 1 mg/ml vitamin E) in pooled semen (n=6; mean ± SE) 
Time; hour Control G1 G2 G3 G4 G5 G6 
2 4.18 ± 0.03ab 4.52 ± 0.05c 3.97 ± 0.09a 4.43 ± 0.02c 4.40 ± 0.09b 4.18 ± 0.10ab 4.43 ± 0.09c 
2.5 4.18 ±0.06b 4.48 ± 0.02d 3.28 ± 0.09a 4.28 ± 0.02bcd 4.33 ± 0.07bcd 4.20 ± 0.07bc 4.40 ± 0.07cd 
3 4.10 ±0.02b 4.43 ± 0.05c 2.30 ± 0.15a 4.13 ± 0.07b 4.35 ± 0.06bc 4.23 ± 0.02bc 4.35 ± 0.09bc 
4 4.10 ±0.04c 4.13 ± 0.14c 1.88 ± 0.18a 3.73 ± 0.11b 4.33 ± 0.03c 4.18 ± 0.03c 4.30 ± 0.06c 
6 3.64 ±0.07d 2.85 ± 0.21c 1.13 ± 0.13a 1.75 ± 0.14b 3.93 ± 0.08d 3.80 ± 0.07d 4.00 ± 0.08d 
a, b, c, d Significantly different within times (p <0.05) 
4. Discussion and Conclusion 
The combination of L-Arginine and Vitamin E (Group 6) is able to sustain the percentage of motility above 
80%, up to 6 hours after semen collection. This mixture of supplement could possibly be implemented in AI 
process.  
L-Arginine is able to increase the production of nitric oxide (NO) in cells, while Vitamin E acts as 
antioxidants also able to increase synthase activity of NO [7] and [11]. Nitric oxide is well known in 
improving male reproductive performance by improving the sperm motility. The present of NO in cells by 
mitochondrial nitric oxide synthase helps to regulate the oxygen level uptake for cellular metabolism [8]. 
Therefore, the combination of L-Arginine and Vitamin E is able to sustain the motility of spermatozoa for a 
period of few hours. Sustainability of motility shown in Group 6 is also related to a high rate of glucose 
metabolism in spermatozoa, whereas the production rate of ATP is enhanced [9]. However, the enhancement 
contributes to the damage of sperm membrane as the L-Arginine concentration is not sufficient to produce NO 
for reducing the lipid peroxidation [9] and [10]. Semen treated with L-Arginine (Group 4) shows similar 
results.  
Selenium is also able to prolong the sperm motility, however it lasted for a mere 3 hours. The possible 
reason of this is due to the level of selenium concentration. Moreover, the content of egg yolk in tricitric 
extender could interfere the motility of sperm during microscopic observation. The difficulties to observe the 
movement of impaired sperm is possibly due to yolk globules in the tri-extender used [12]. 
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As a conclusion, in vitro supplementations of L-Arginine and vitamin E promotes better semen parameters 
and able to sustain the motility of sperm Jermasia goat. However, these results are based on in vitro 
evaluations, further studies are requires as to ensure the mechanism of how and where specifically the 
supplements react with the sperm. This is important to identify the factors affecting the results more 
accurately. 
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